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APPARATUS AND METHOD FOR SEVERING 
A TREE AND REDUCING THE TREE STUMP 

CROSS-REFERENCE TO RELATED APPLICATION 

[0001] This claims the benefit of U.S. Provisional Patent Application No. 
60/419,905 filed October 18, 2002. 

STATEMENT OF FEDERALLY SPONSORED RESEARCH OR DEVELOPMENT 

[0002] Not applicable. 

FIELD OF THE INVENTION 

[0003] The present invention relates to equipment used in the harvesting of 
trees and, more particularly, relates to mechanisms for cutting down trees and to 
mechanisms for grinding the stump remnants of those trees. 

BACKGROUND OF THE INVENTION 

[0004] High-speed disc saw felling heads (DSFH) are commonly used to 
harvest trees. DSFHs typically include a large circular blade with a cutting diameter of 
52 to 60 inches that is rotated continuously about a generally vertical axis at a high 
speed of approximately 1200 r.p.m. Replaceable teeth are mounted around the 
circumference of the blade. To cut a tree, the rotating blade is advanced toward and 
through the trunk of the tree at an elevation above ground level, and generally parallel 
to the ground, rotating about an axis that is generally parallel to the tree trunk. 

[0005] Although driven by a motor such as a hydraulic motor, the rotational 
speed of the blade typically diminishes the longer the blade is cutting through any given 
tree. In order to keep the rotational speed sufficiently high that the blade is able to cut 
through a given tree in a single cut (e.g., without removing the blade from the tree to 
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allow it to speed up again), the DSFH typically relies upon the high rotational 
momentum of the blade to keep the blade rotating for a sufficiently long time to cut 
through the tree. 

[0006] In a feller buncher, during severance of the tree, the tree advances 
over the circular blade, as the vehicle is driven forward, and onto a butt plate. 
Hydraulically-actuated grapple arms then close around the tree, retaining it in a vertical 
attitude. This is sometimes referred to as a cut and catch operation. Several trees can 
be harvested and stored (bunched) in a vertical orientation before being dumped as a 
bunch into a pile ready for subsequent removal and processing. Piling groups of trees 
in this manner, rather than individually, improves harvesting efficiency. Fellers have 
also been used which only cut and do not accumulate or bunch the cut trees. 

[0007] Although DSFHs allow for efficient harvesting of trees, the cutting 
action of the blade typically must occur within a horizontal plane (horizontal meaning 
generally perpendicular to the tree trunk) that is some distance above the ground. If the 
blade severs the trees closer to the ground, the blades of the DSFHs experience high 
rates of wear due to the erosive effects of earth and/or sand being propelled into the 
housing of the machine. Repairing such worn-out DSFHs is expensive. 

[0008] Because the blades of the DSFHs must operate away from the ground, 
sizable stumps are left when trees are severed by the DSFHs. This is undesirable since 
large stumps can be unsightly, can delay the decomposition of the root systems of felled 
trees, and can cause a variety of other problems such as damage to the tires of other 
logging equipment, especially log skidders. 

[0009] Due to the problems associated with leaving sizable stumps, the 
severing of trees by DSFHs often is followed by the use of stump grinding machines. 
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These machines typically have a stump grinding drum rotated about a generally 
horizontal axis or teeth on a horizontal axis rotating disc that moves back and forth 
axially through the stump. While such machines are able to fragment the stumps or 
brush, stump grinding is not only expensive insofar as it constitutes a distinct, second 
operation that must be performed in the tree-felling process, but also is expensive 
insofar as the stump grinding machines themselves are expensive to rent/own and 
operate. 

[0010] A known brush mulcher has teeth in two radially extending spiral 
patterns spaced 180° apart on the bottom of a rotating blade having teeth like a disc 
saw blade. The brush mulcher blade is typically lowered on top of the brush or brush 
stems to mulch them. It is conceivable that it could also be used for severing very small 
trees and mulching their stumps in a horizontal direction. However, it could not be 
efficiently used for combined tree harvesting and stump reduction in commercial logging 
operations. 

[0011] It therefore would be advantageous if a new apparatus and method 
could be developed that simplified and reduced the costs associated with harvesting 
trees and reducing stumps. It would in particular be advantageous if the new apparatus 
and method allowed for the rapid severing and harvesting of trees in a manner that did 
not leave behind large tree stumps. It would further be advantageous if the new 
apparatus and method was relatively inexpensive and simple to implement. 

SUMMARY OF THE INVENTION 

[0012] The present invention provides, below the disc saw blade of a DSFH 
used to sever the trunks of trees, an additional stump grinding drum blade that 
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fragments the stumps of those trees. The drum blade extends downward from the disc 
saw blade to mulch the stump as the head is advanced horizontally through the stump. 

[0013] In particular, the present invention relates to an apparatus for 
harvesting trees, where the apparatus includes a rotating member having an upper 
rotating disc saw blade and a lower rotating drum blade. The disc blade has teeth 
distributed around its circumference which define a cutting width for severing a tree from 
its stump, and the drum blade has an outer periphery which establishes a reducing 
width below the disc saw for grinding the stump at the head is advanced in the cutting 
direction. The apparatus further includes a support for the rotating member, and a 
motor coupled to the rotating member capable of rotating the blades. 

[0014] Preferably, the drum blade extends downward from the disc saw blade 
by a distance that is a substantial proportion of the distance separating the main blade 
from the ground, so as to reduce the height of the stump, preferably to at or near ground 
level. 

[0015] The drum blade preferably has a radius (and circumference) that is 
significantly smaller than that of the disc blade. Consequently, the fragmentation of a 
stump of a tree does not occur until the trunk of the tree (or at least a substantial 
proportion of the trunk) has been severed from the stump of the tree, such that the 
DSFH is not overly loaded by both the severing action of the main blade and the 
pulverizing action of the drum blade. 

[0016] The present invention also provides a method of harvesting trees, 
wherein the tree is first severed with a disc saw blade, and thereafter the stump is 
reduced in height by a stump grinding drum which has a vertical axis and is below the 
disc saw blade. 
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[0017] These and other objects and advantages of the invention will be 
apparent to those skilled in the art from the detailed description and drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] Fig. 1 is a cross-sectional view of a modified DSFH having an 
additional lower blade in accordance with the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0019] Referring to Fig. 1, a modified DSFH 10 includes a support frame 20 
and a motor 30 positioned on the support frame. The motor 30 can be a hydraulic 
motor or any other type of motor capable of providing sufficient output power to operate 
the DSFH 10. The motor 30 is connected to a rotating member 50 which is below butt 
plate 65, which supports the bottoms of cut trees as they are accumulated by DSFH 10, 
by way of an axle 40, which is supported by way of bearings 35 with respect to the 
support frame 20. The rotating member 50 includes both an upper, disc saw blade 60 
and a lower stump reducing drum blade 70, also referred to as stump grinding drum 
blade 70, that extends from an underside 80 of the disc blade 60. 

[0020] Depending upon the embodiment, the disc and drum blades 60, 70 can 
be integrally formed as a single piece, or can be two distinct pieces that are attached to 
one another and/or to the axle 40 (e.g., by way of bolts 90). Because in the 
embodiment of Fig. 1 the two blades 60, 70 are at least coupled to the same axle 40, 
the two blades are coaxial about a generally vertical axis (i.e., generally parallel to the 
ground or perpendicular to the tree trunk) and rotate at the same speed. However, in 
alternate embodiments, it is possible that the two blades could rotate at different 
speeds. Further, in alternate embodiments, the two blades may be rotated by separate 
axles, drive trains, or motors. 
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[0021] The disc blade 60 has teeth 101 spaced apart and disposed 
continuously circumferentially around its outer circumference 100, radially outside of the 
outer edge of the butt plate 65, as is conventional in disc saw felling head blades. The 
teeth 101 of the disc blade 60 are relatively narrow in cross-sectional width (e.g., 
approximately 2-3 inches or less), such that the upper blade produces a relatively 
narrow kerf of approximately the same width when trees are felled. While the trees are 
cut, they are pushed onto a butt plate 65 (by the forward motion of the machine carrying 
the DSFH 10), where the butt end of the tree is supported as additional trees are cut 
and accumulated. The circumference 100 and diameter of the upper blade 60 typically 
is large (e.g., a diameter of 52 to 60 inches), and the disc blade 60 also has a relatively 
large weight such that it attains a large rotational momentum when rotated by the motor 
30 at high speeds (e.g., 1200 r.p.m.). 

[0022] The lower, or drum blade 70, which extends downward from the 
bottom of the upper, or disc blade 60 by a reducing width 1 10 (also referred to herein as 
grinding width 110), also may include teeth (not shown) disposed continuously and 
spaced apart around its outer circumference 120, or other structures which fragment, 
cut, pulverize, grind, mulch, or otherwise reduce a stump in height for the reducing width 
110 (i.e. the width in the axial direction) of the blade 70. The reducing width 110 starts 
at the bottom of the blade 60 and preferably equals, or at least is a substantial 
proportion of, the height at which the disc blade is typically operated in relation to the 
ground to sever trunks of trees, so as to reduce the stump in height down to at or near 
ground level with a single horizontal pass of the blade 70 through the stump. The 
reducing width 110 typically will be greater than the cutting width (in the axial direction) 
of the disc blade 60. Because the blade 70 defines a cutting periphery at the tips of its 
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cutting elements which is drum shaped, (i.e. generally circular radially and extending 
axially) for the reducing width 110 when the blade 70 is rotated in operation, the blade 
70 in the preferred embodiment is referred to as a drum. In the preferred embodiment it 
is cylindrical, but it is conceivable that it would not necessarily have to be cylindrical but 
could be conical or frusto-conical, tapering either up or down, or another shape which 
presents a continuous, generally circular cutting swath to the stump. 

[0023] Thus, the lower blade 70 is advanced generally horizontally through 
the stump to reduce it, turning the fragmented portion of the stump into mulch. The 
teeth of the drum blade 70 are designed to engage and mulch a stump of a tree after 
the trunk of the tree has been completely (or largely) severed by the upper blade 60. 
That is, the modified DSFH 10 cuts the tree from its stump and mulches the stump of a 
tree by moving the rotating member 50 so that a central axis 130 of the member moves 
generally horizontally (i.e., moving generally perpendicular to the tree trunk with the axis 
130 generally parallel to the tree trunk) toward the trunk so that first the upper blade 60 
engages the tree trunk and then the lower blade 70 engages the stump of the tree. 

[0024] The teeth of both the disc and drum blades 60, 70 can be either 
removably attached or integrally formed with the respective blades. The exact location 
of the teeth of the drum blade 70 in relation to the underside of the upper blade 60 (e.g., 
spaced along the distance 110) can vary depending upon the embodiment. In some 
embodiments, the teeth extend the entire distance 110 along the circumference 120 of 
the lower blade 70, such that the lower blade 70 has, a gear-like appearance, from a , 
top view. In other embodiments, two or more discrete rings of teeth may be positioned 
along the circumference 120 of the drum blade 70, with each ring spaced at different 
locations from the underside 80 along the distance 110 and the teeth of each ring 
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spaced apart circumferentially. The teeth of one ring may also be staggered 
circumferentially from the teeth in another ring or each ring could be in an axially 
extending spiral or helical pattern, and the patterns staggered from one another. Any 
pattern of teeth or cutting elements on the drum blade 70 which presents a continuous 
circular cutting swath to the stump in a generally horizontal plane at the speed the blade 
70 is operated will work. This distinguishes brush cutter arrangements in which teeth 
were mounted on the underside of a disc saw blade in two radially extending spiral 
patterns angularly spaced 180° apart, which were used for mulching and clearing brush. 
The 180° opposed teeth of each spiral pattern in those arrangements are not close 
enough angularly so as to present a continuous circular cutting path in a generally 
horizontal plane, but present a complex shape pattern having a major axis dimension 
significantly greater than its minor axis dimension. In any event, it is preferable that the 
teeth on the mulching blade 70 be as coarse as possible since they must only fragment 
the stump into pieces which are as large as possible. This is one way in which energy 
demand is minimized. 

[0025] Although the motor 30 may be powerful and the cutting width of the 
disc blade 60 may be narrow, the upper blade 60 nevertheless tends to slow down as 
the time spent severing a given tree trunk is extended. To increase the cutting power of 
the upper blade 60, the upper blade is given a significant weight, such that its rotational 
momentum is large. The large rotational momentum makes it possible for the upper 
blade 60 to continue rotating at high speeds for a longer time than would otherwise be 
the case. 

[0026] While increased rotational momentum of the disc blade 60, combined 
with large engine power and narrow cross-sectional width of the upper blade, enables 
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more effective severing of tree trunks, these attributes nevertheless would be 
insufficient to maintain desired rotation of the rotating member 50 if the disc blade 60 
was in contact with the tree trunk throughout the same period of time as when the drum 
blade 70 was reducing the tree stump. Consequently, in the present embodiment, the 
drum mulching blade 70 is designed to have a significantly smaller circumference 120 
(and diameter) than the disc blade 60 (e.g., in one embodiment, the diameter of the 
lower blade is twenty inches less than that of the upper blade). 

[0027] With such a design, the lower blade 60 only comes into contact with a 
tree stump after the tree trunk has already been completely or substantially severed. 
Thus, the power drain due to the pulverizing action of the lower blade 70 only occurs 
after the power drain due to the severing action of the upper blade 60 has ended (or 
largely ended), and so the modified DSFH 10 is able to successfully achieve both 
severing of the tree trunk and pulverizing of the tree stump. Assuming a difference in 
the diameters of the disc and drum blades 60, 70 of 20 inches, the modified DSFH 10 is 
most effective in cutting and stump reducing trees having diameters of 10 inches or 
less. 

[0028] Also, it is noted that the upper disc 60 (even without the blade 70) is 
inherently effective for somewhat less than half its diameter. The lower blade 70, on the 
other hand is able to travel completely through the stump, and out the other side, so its 
full diameter is effective. 

[0029] While the foregoing illustrates and describes the preferred 
embodiments of this invention, it is to be understood that the invention is not limited to 
the precise construction herein disclosed. The invention can be embodied in other 
forms without departing from the spirit or essential attributes of the invention. 
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Accordingly, reference should be made to the following claims, rather than to the 
foregoing specification, as indicating the scope of the invention. 
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